M assachusetts' health insurance mandate took effect in 2007 as the first step in reforming health care delivery throughout the state. An estimated 600,000 uninsured individuals were mandated to enroll in an insurance plan or face tax penalties in 2008. For the purposes of the mandate, the uninsured fell into 2 categories: those who were income-qualified but had not enrolled in the state's Medicaid program (MassHealth) and those who had not purchased insurance but were deemed able to afford it.
Massachusetts' novel legislation provided several avenues for the uninsured to acquire coverage. An enrollment drive targeted individuals at or below the federal poverty level and sought to enroll them in either MassHealth or a health maintenance organization-administered state-funded program. The Commonwealth Care Health Connector insurance market was also created to allow individuals and families whose incomes were up to 300% of the federal poverty level to purchase subsidized insurance called Commonwealth Care.
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Commonwealth Care began enrolling income-qualified patients in January 2007 and became open to patients in all income brackets without employer-sponsored plans in May 2007. Employers with > 11 employees were also required to make contributions to their employees' health care or pay the state a "fair share" fee of $295 per employee. These actions resulted in the enrollment of at least 55,000 new MassHealth subscribers, 177,000 new Commonwealth Care subscribers, and 123,000 new private insurance subscribers in 2007. 9, 18 To ensure compliance with the mandate, tax penalties for those citizens who did not have insurance took effect on January 1, 2008. This penalty was limited to the loss of the individual tax exemption for 2007, but in 2008 it included a fee equal to the cost of the least costly insurance. 9, 18 Punitive mandates in other public health areas have been found to depend on affordability of compliance and the penalty of noncompliance. 4 People who could not comply with these regulations due to inability to afford any health care payments or ineligibility for insurance, for example, illegal immigrants, remained eligible to be covered under the Massachusetts Free Care Fund. For coverage, it was necessary for patients to enroll in this fund prior to receiving services. If a patient enrolled in Free Care, hospitals received reimbursement at a specified rate (31% in 2007) through state funding from a preexisting safety net fund created to sponsor charity care. 
Methods
Billing records of the Department of Surgery at the University of Massachusetts Medical Center for the period between January 2007 and September 2008 were examined. These records included 14,056 adults admitted to the surgical department (including bariatric, cardiac, colorectal, neurosurgery, organ transplant, orthopedic, surgical oncology, and trauma divisions). The neurosurgery data included records from 1277 adult neurosurgical admissions and 293 adult neurosurgical same-day surgery patients. Also examined were 2006 billing records from a random sampling of surgical patients receiving subsidized health care, and all neurosurgical patients for whom records were available, that is, for people who were preexisting patients. Institutional review board approval was obtained for data collection and presentation.
Records were assessed for patient age, case mix, types of insurance coverage, and changes in coverage between 2006 and 2008. For individual patients, a case mix index, that is, a generic measure of the complexity of their case, is determined by the hospital based on the patient's DRG as well as their comorbidities. A case mix of 1.00 is average for a given DRG. A case mix of < 1.00 indicates a patient with fewer medical issues than the average, and > 1.00 indicates a patient with more medical issues. Insurance prevalence of Commonwealth Care, Free Care, MassHealth, private insurance, self-pay, and Medicare among surgical patients, neurosurgical inpatients, and same-day surgery patients was calculated. The reimbursement rate (hospital charges divided by actual reimbursement from the payor) was calculated for all neurosurgical and surgical patients, and a mean reimbursement rate for each insurance subtype was determined. 
Results
The Department of Surgery saw 14,056 admissions over this time period. Insurance coverage of all groups, mean age, mean LOS, and mean case mix is summarized in Table 1 . All insurance subgroups were younger than neurosurgical inpatients as a whole, due to the inclusion of Medicare in the total patient data. Patients with MassHealth and private insurance had a significantly lower case mix, while MassHealth patients had significantly longer LOSs. In fact, MassHealth patients used 9.8% of total service days as 7% of all patients. For further analysis, neurosurgical inpatient LOS was separated into 4 groups of duration. The mean neurosurgical case mix and the insurance-specific case mix for each LOS are depicted in Table 2 . The reimbursement rates for all insurance groups are depicted in Table 1 . A comparison of the reimbursement rates for selected common DRGs was performed and is shown in Table 3 . Extrapolations from previous data based on reimbursement rate and prior insurance as described in Methods indicate that the advent of Commonwealth Care insurance and increased Free Care reimbursement resulted in a net gain to the hospital from surgical cases of $1,218,786 and total neurosurgical reimbursement by $436,273. This gain reflects reimbursement to the hospital for surgical/neurosurgical cases, not gains to the individual surgeon. There were no systematic differences under the mandate between the experience of neurosurgery and the experience of the Department of Surgery as a whole.
Discussion
The number of patients who enroll and maintain enrollment in Commonwealth Care, MassHealth, and private insurance will determine the success of the Massachusetts insurance mandate in terms of truly providing universal coverage. 8, 17 The Division of Neurosurgery saw 35% more inpatients and 77% more same-day surgeries in 2008 than 2007. The largest growth areas were in patients with MassHealth, followed by Commonwealth Care. Commonwealth Care patients made up a small segment of the total patients cared for in the neurosurgery division, but this segment increased in 2008.
Calculations of the flux of patients into Commonwealth Care coverage indicated that a majority of surgical and neurosurgical patients had been part of the Free Care pool prior to 2007. However, a significant portion of the patients with Commonwealth Care in 2008 had previously used private insurance. Existing Free Care patients on both services relied primarily on Free Care prior to 2007; however, a majority of those patients with Free Care in 2008 had private insurance previously. A change from private insurance to either Commonwealth Care or Free Care may be reflective of the difficulty in maintaining coverage during economic recessions, due to increasing unemployment rates and/or salary cuts. In a subset of 2008 Commonwealth Care patients, the transition may also be secondary to the affordability of coverage that has been maintained over the program's first several years. Regardless of the attainability of Commonwealth Care for patients, there will always be a free care pool under the current structure, as some patients, such as undocumented immigrants, are unable to obtain any coverage and because transition between coverage plans is common.
5 Some flux of patients from Commonwealth Care could be expected in the future based on a recent report that cites a high loss of insurance among those who are individually insured, as Commonwealth Care patients are. 12 The fact that previously uninsured surgical and neurosurgical patients have found and maintained coverage indicates preliminary success for Massachusetts' mandate.
How and where patients use their coverage will also determine the success of the insurance mandate. Among primary care physicians, the effects of a physician shortage could be exacerbated by increased demand for services. 10 In this study, the number of patients on all surgical services from 2007 to 2008 increased. This was more dramatic in public and subsidized insurance patients than in privately insured patients, suggesting that the state's mandate has been effective.
The mean ages of patients in all the insurance groups were significantly lower than those of neurosurgical patients, which would be expected given the large proportion of neurosurgical patients who relied on Medicare (28.9%). Free Care patients had the lowest mean age, which would be expected given the goals of Massachusetts' reforms. The acuity of the Commonwealth Care patients, as measured by case mix, closely matched that of the neurosurgery inpatient average but was higher than that of MassHealth and private insurance patients. Variation in case mix has been reported, especially when compared among hospital departments. 19 Therefore, case mixes were only compared among neurosurgical inpatients. The difference in case mixes (between Commonwealth Care and total neurosurgical and Free Care and neurosurgical) were essentially the same (p = 0.42 and 0.51, respectively), which suggested that theses patients did not possess more severe morbidity/comorbidities than other groups of neurosurgical patients. MassHealth patients had significantly lower case mixes when compared Given that MassHealth patients are significantly younger and have lower case mixes, it is intriguing that they have significantly longer LOSs. The increased LOS among Commonwealth Care patients was not significantly different from that of the average neurosurgical patient (p = 0.53), while MassHealth patients' LOSs were significantly higher than average neurosurgical patients' LOSs (p < 0.0094). This discrepancy remains unclear. Rehabilitation, long-term care, or home health care may have been harder to find for patients with MassHealth, although Medicaid dominates the national market share in longterm care. 13 Patients whose MassHealth status was pending were counted as being enrolled in MassHealth for the purposes of this study. It is possible that some patients did not receive MassHealth coverage and that long-term care was consequently harder to secure. Furthermore, social factors may have limited safe discharge home in this patient population. In contrast to patients with public and semipublic coverage, those with private insurance coverage had a significantly shorter LOS (p < 0.0001), likely secondary to significantly lower case mix as well as increased perioperative resources.
Commonwealth Care had higher reimbursement rates than did other public insurance and thus provided a financial advantage over MassHealth and Free Care for the surgery department and neurosurgical division. This benefit stemmed from the increased reimbursement with Commonwealth Care relative to the forms of insurance previously used by that patient pool, commonly Free Care and MassHealth. While some Commonwealth Care patients transferred coverage from private insurance, both types of coverage had similar reimbursements, which did not cause a significant financial change.
The highest reimbursements were seen among auto insurers and Workers' Compensation and the lowest among MassHealth, self-pay, and Free Care. 18 Other smaller and indirect sources of funding include employer "fair share" fees, a $1 tax on cigarettes, and the forfeiture of noncompliant individual's state tax exemptions. The federal Medicaid reimbursement, which expired in June 2008, was reapproved in September 2008. The large state contribution to the mandate's funding may be at risk in the future. Although the Massachusetts economy grew more than the national average in 2008, the state's budget will still be strained by lowered home prices and their effect on municipal budgets, the decreased availability of credit, and inflationary pressures on food and heating assistance to low-income families. 3 Federal reimbursement and state contributions have the potential to decrease and take with them reimbursements for hospitals and physicians.
The private insurers whose subsidization allows Commonwealth Care to be affordable may also decrease reimbursements in the future. The board of the Commonwealth Connector initially set a primary goal of affordability for Commonwealth Care insurance issuers.
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While the insurers seek to maintain affordability, and thus enrollment, they may have to decrease reimbursement to maintain profitability as de novo cost estimates become actual billings in 2009.
While an important first step, it is questionable what the effects of this system of universal coverage will be on health care delivery in the future. 16 Assessments of quality and outcomes will likely be next steps in health care reform.
2,11 Controversial suggestions to improve quality include increased use of pay for performance among state and private insurers, which will likely have deleterious effects for neurosurgery because of neurosurgical patients' inherently high acuity relative to other surgical specialties.
14 Furthermore, short-term cost analysis by insurers and state agencies may obscure potential cost benefits to the hospital and society seen over the long term. For example, medically intractable epilepsy treated by surgery was recently found to be cost-effective within 2 years of surgery, and spinal cord stimulation was found to be more effective than conventional medical management for alleviation of failed back surgery syndrome. 6, 7 Such cost benefits will be lost if payers seek only to minimize provider cost and initial expenses.
As we embark into a political climate in which health care reform is again on the forefront nationally, it is important to point out some reasons why the Massachusetts experience may be difficult to replicate. Massachusetts' high income tax rate allows for funding of the Free Care pool and Commonwealth Care market but may be politically untenable in other states. Furthermore, Massachusetts had an initially low proportion of uninsured citizens; by comparison California currently has more uninsured patients than Massachusetts has citizens. 16 However, it is also important to note that some lessons from the Massachusetts experience may be valuable. First, there has to be both strong political and public support for the idea of mandating health care coverage for all parties. Next, the enrollment drive has to be far reaching and compelling to enrollees and employers. Most importantly, funds for subsidization need to be available and able to be maintained in the long term.
Conclusions
Massachusetts' insurance mandate affected the insurance coverage that neurosurgical and surgical patients carry. Although seen in small numbers in 2007 and 2008 at our institution, Commonwealth Care is being used by the predicted groups among surgical and neurosurgical patient pools. Neurosurgical Commonwealth Care patients have similar acuity and LOSs to the average inpatient. The transition to Commonwealth Care, increased Free Care reimbursement rates, and MassHealth enrollment resulted in increased hospital reimbursement for NS and surgical cases.
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